Effect of polyamines on the fidelity of macromolecular synthesis.
Addition of polyamines to in vitro systems containing suboptimal concentrations of Mg2+ markedly stimulated protein and RNA synthesis. This stimulation is observed only within a marrow range of polyamine concentration. The extend of stimulation of RNA synthesis was dependent on assay conditions. Addition of spermidine to the wheat germ system not only stimulated poly(U) directed polyphenylalanine synthesis, but also reduced the misincorporation of leucine. MS2-coat protein synthesis, studied in an E.coli cell-free system using either one of the two glutamyl-tRNAs as the only source of glutamine, suggested that in the presence of spermidine, codon recognition by these two isoacceptor tRNA molecules was more stringent. From these results it is concluded that polyamines contribute to the specificity of codon/anticodon interactions and thereby increase the fidelity of protein synthesis.